The medial temporal lobe (MTL) is critical for binding together different attributes that together form memory for prior episodes, but whether it is preferentially involved in supporting specific types of associations is a topic of much debate. Some have argued that the MTL, specifically the hippocampus, may be specialized for binding information from different stimulus domains (e.g., linking visual and auditory stimuli). In the current study, we examined the role of the MTL in memory for associations within-vs. across-domains. Patients with either selective hippocampal lesions or more extensive MTL lesions studied pairs of items within the same stimulus domain (i.e., image-image or sound-sound pairs) or across different domains (i.e., image-sound pairs). Associative memory was subsequently tested by having participants discriminate between previously studied and rearranged pairs. Compared to healthy controls, the patients were significantly more impaired in the acrossdomain condition than the within-domain conditions. Similar deficits were observed for patients with hippocampal lesions and those with more extensive MTL lesions, suggesting that the hippocampus itself is particularly important for binding associations across stimulus domains.
Introduction
It is well established that the medial temporal lobe is critical for episodic memory -that is, memory for unique events (Aggleton and Brown, 1999; Cohen and Squire, 1980; Eichenbaum et al., 2007; Moscovitch, 1992; Scoville and Milner, 1957) . However, the manner in which the hippocampus and the surrounding structures of the medial temporal lobe (MTL) support different aspects of episodic memory continues to be intensely debated.
In general, the hippocampus is thought to play a critical role in associative memory, which entails binding together the different attributes of an episode (Giovanello et al., 2003; Konkel and Cohen, 2009; Mayes et al., 2004; Turriziani et al., 2004; but see Stark et al., 2002) . However, the hippocampus may be more critical for supporting some types of associations than others. The domain-dichotomy theory proposes that the hippocampus may be preferentially involved in associative memory when the items to be bound and remembered are from different stimulus domains and processed in distinct cortical regions (Mayes et al., 2007) . For example, the hippocampus may be more important for linking auditory and visual stimuli vs. linking two visual stimuli. This distinction does not just hold for stimulus modalities, but extends to any content processed in different cortical regions: for example, the hippocampus may be recruited more for linking a word and a face vs. linking two words. Cortical regions outside the hippocampus may be sufficient to support the formation of associations within a single processing domain (e.g., from the visual system), because such within-domain signals converge in the ventral visual processing stream prior to reaching the hippocampus (Bussey and Saksida, 2007; Cowell et al., 2006) . There is evidence for a similar hierarchy of complexity in the auditory processing stream (Wessinger et al., 2001) . Conversely, it is thought that across-domain signals are only adequately bound in memory at the level of the hippocampus. Studies examining this claim, however, have led to mixed results.
Thus far, only a handful of neuropsychological studies have directly contrasted within-and across-domain associative memory. Mayes et al. (2004) tested a patient with selective hippocampal damage on a battery of 18 associative recognition tasks and found that the patient was more impaired on the across-domain tasks (e.g., word-location, objecttemporal order, face-voice, and scene-sound pairs) than the withindomain tasks (e.g., word-word and face-face pairs). Vargha-Khadem et al. (1997) found a similar pattern in three developmental hippocampal amnesics when comparing performance on across-domain tasks
